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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Objective of Project 
 
 
The objective of this project is to design a Ground Penetration Radar, GPR, 
antenna for mine detection application.  The desired specifications are frequency of 
operation at 0.55 GHz, standing wave ratio of at least 2, better than -10 dB return 
loss, 10 % bandwidth and 60° half power beamwidth radiation. 
 
 
 
 
1.2 Problem Statement 
 
 
Landmines have been used in war zones throughout the world, and have 
significant effects on civilian populations.  It has a very long life-span, rendering 
many post-war areas both useless and dangerous.  Such minefields can be found 
anywhere including agricultural fields, river banks, urban areas, transport routes and 
surrounding villages.  The effect is a demoralised local population. In many post-war 
zones, landmines with little or no metal content have been found.  They are often 
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quite small; made using a plastic casing and very few, if any, metal parts.  
Consequently, conventional metal detectors are not effective countermeasures for 
these mines.  Metal detectors also suffer from a high false alarm rate due to other 
subsurface inhomogeneities especially small pieces of metal and debris lodged 
beneath the surface.  Therefore, it is essential to have alternative detectors such as 
Ground Penetrating Radar (GPR) which does not rely on metal detection.   
 
 
GRP works by detecting discontinuities in the dielectric properties of the soil.  
The size and shape of targets made from materials such as plastic can potentially be 
determined using this technology.  However, environmental conditions such as soil 
type and moisture content can heavily influence the performance of a GPR system.  
Therefore, new or modified antenna configurations are desirable to develop robust 
detection schemes which can compensate for changes in background conditions. 
 
 
 
 
1.3 Project Background 
 
 
The study proposes a probe fed planar bowtie antenna configuration based on 
the design by K.W.Loi, S.Uysal and M.S.Leong of National University of Singapore 
[2].  Microstrip bowtie antenna is chosen because of its simple design, broadband 
impedance and radiation characteristics.  It is also compact in size and can easily be 
fabricated using cost effective, readily available material. 
 
 
 
 
1.4 Scopes of Project 
 
 
The project scopes are as follows: 
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· Literature review of GRP antenna, mine clearance, microstrip antennas 
and feeding methods.  
· Design microstrip bowtie patch antenna, MBP antenna. An example of a 
3D view is shown in Figure 1.1. 
· Simulation of the designed antenna with optimum feed location using 
SONNET electromagnetic software. 
· Analyse the performance of the designed antenna. 
 
 
 
Figure 1.1 : 3D view of a probe fed MBP antenna 
 
 
 
 
1.5 Thesis Organization 
 
 
Chapter 1 presents the project objective, problem statement, scopes and thesis 
organization.  In Chapter 2, mine characteristics and mine detection which consist of 
metal detector and GPR are presented.  Chapter 3 presents brief description of 
antenna fundamentals and review of GPR antennas.  The methodology for designing 
a MBP antenna suitable for mine detection application is then presented.  The 
designed antenna was simulated and the results are given and discussed in Chapter 4.  
Further investigations with different ground plane sizes and substrate layer 
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thicknesses were performed and the results were analyzed.  Chapter 5 concludes the 
thesis and recommendations for future work were given. 
